Extracellular pressure stimulates tumor cell adhesion in vitro by paxillin activation.
Metastasizing colon cancer cells bind target tissues primarily via integrins. Extracellular pressure or shear stress stimulates integrin-mediated adhesion to matrix proteins or endothelial cells by activating the focal adhesion proteins FAK and Src. Because this effect is blocked by cytoskeletal perturbation and paxillin may link the cytoskeleton to the focal adhesion complex, we evaluated the role of paxillin in pressure-induced malignant colonocyte adhesion. We studied SW620 colon cancer cells and confirmed key results in Caco-2 colon cancer cells, primary human colon cancer cells, and a murine colonic adenocarcinoma. We evaluated adhesion to collagen at ambient and 15 mmHg increased pressure after 30 minutes, and paxillin, FAK, and Src phosphorylation in suspended cells prior to adhesion. Some cells were treated with siRNA to paxillin or FAK, or the Src inhibitor PP2. We also compared pressure-induced signals in suspended cells with adhesion-induced signals after adhesion to collagen. Pressure stimulated adhesion and paxillin phosphorylation in SW620 and Caco-2 cells and human primary colon cancer cells. Pressure also increased paxillin phosphorylation in murine carcinoma cells. SiRNA to paxillin decreased SW620 and Caco-2 paxillin without altering basal levels of phosphorylated paxillin. Paxillin reduction decreased basal adhesion to collagen, and inhibited pressure-stimulated adhesion, as well as paxillin, FAK397, FAK576, and Src476 phosphorylation. Neither PP2 nor siRNA to FAK inhibited induction of paxillin phosphorylation by pressure. In contrast, adhesion stimulated FAK, Src, and paxillin phosphorylation regardless of paxillin reduction. In summary, pressure induced paxillin phosphorylation in colon cancer cells. Paxillin reduction inhibited basal adhesion and blocked the pressure-mediated increase in adhesion, as well as pressure-induced FAK and Src signals, while adhesion-induced signals were preserved. Paxillin may be an upstream mediator of pressure-stimulated adhesion, important in metastasis.